ABSTRACT. Liver cirrhosis with portal hypertension is one of the leading causes of death in Saudi Arabia. There are different modalities of investigation and treatment, the method which denotes the best way of treatment, is not yet discovered. 123-Iodoamphetamine was injected through the rectum in 17 patients. Sequential images of the chest and upper abdomen were obtained for 1 hour. Shunt index was calculated. There was a high correlation between Child's classification and shunt index. For Class C, all have shunting index of 100%. We found that 123-Iodoamphetamine method is a simple and non-invasive method in the assessment of patients with liver cirrhosis.
Introduction
Liver cirrhosis with portal hypertension is one of the leading causes of death in Saudi Arabia [1] . There are different modalities of investigation and treatment, the method which denotes the best way of treatment, is yet to be discovered.
Portal hypertension with oesophageal varices is the most common cause of acute upper gastrointestinal (GI) bleeding in Saudi Arabia and reflects the high incidence of Schistosomiasis and Hepatitis B infection in our population. There are different types of treatment ranging from drugs (Propanolol [2] , Somatostatin [3] , Vasopressin [4] & Ca Channel blockers [5] ) to endoscopic sclerotherapy [6] or ligation [7] to different types of surgical operations (e.g., Sugiura [8] , modified Sugiura and various kinds of portosystemic shunts [9] . This suggests that there is no single specific way of treatment for this disease.
The pharmacological treatment of portal hypertension as a long-term definitive way to control variceal hemorrhage is apparently the most intense area of clinical research and investigation in portal hypertension [10] .
The better understanding of the patho-physiological changes in portal hypertension will eventually improve the way of treatment.
In patients with progressive liver disease, the onset of portosystemic shunting is an important milestone in the course of their disease. The aim of our study is to detect and quantify portosystemic shunts, which will affect the prognosis and treatment of these patients.
Methods
The following steps were undertaken: I All our patients have liver cirrhosis proven by clinical examinations and laboratory tests.
I
All our patients fasted for 8 hours and had a fleet enema done in our department 1 hour before the procedure.
While the patient was in left lateral decubitus position, a 17F catheter was inserted through the anus and advanced 20 cms (to avoid systemic absorption of the tracer). 
Shunt Index
Counts of lungs Counts of liver lungs 100
We obtained the IMP from CIS Company in France. This was labeled in Riyadh with strict Radiopharmaceutical Quality Control and shipped to Jeddah a day before the examination on request.
Child's classification for liver cirrhosis was determined for each patient. All our patients were between Class B and Class C.
Results
In all the patients, images of liver and/or lungs were observed within 5-10 minutes after administration of IMP these became clearer with time.
In a patient without liver disease, only liver was demonstrated 60 minutes after IMP administration ( Fig. 1) . We had only one case who was a volunteer.
FIG. 1.
Shows uptake in the liver alone. This is a normal study.
In patients with liver cirrhosis, images of both lungs and liver or the lungs alone were clearly seen (Fig. 2) .
FIG. 2.
Shows uptake in the lungs alone. Shunt index 100% in this patient.
Time activity curves of liver and lungs were obtained for at least 60 minutes after IMP administration. The shunt index was taken from counts at a point of time when the curve becomes flat, usually at 45 or 50 minutes (Fig. 3) . The shunt index is considered 100% when the liver is not seen during the whole study.
All our patients were between Class B and Class C (Child's classification) of liver cirrhosis. We included 17 cases in our study; 10 from Class B and 7 from Class C. A very high correlation was found between class of cirrhosis and shunt index. P-value was less than 0.001. The correlation coefficient (n) was equal to 0.8454 using Sperman rank correlations. In Class B, the range was between 31% -81% with a mean = 65 STD + 14.91. For Class C, all have a shunting index of 100%.
Discussion
In patients with progressive liver disease, onset of portosystemic shunting is an important milestone in the course of their disease. The ability to detect and quantify portosystemic shunts can affect the prognosis and treatment of these patients.
In asymptomatic chronic hepatitis patients, the onset of cirrhosis is associated with a poor prognosis. Detection of portosystemic shunts using transcolonic radioisotope studies has been used to distinguish patients with and without cirrhosis and to identify patients with liver decompensation and has been proposed as an alternative to liver biopsy as a method of identifying those patients with poor prognosis in whom more aggressive therapy may be warranted [11, 12] . The magnitude of portosystemic shunting has been correlated with the incidence and severity of specific complications of cirrhosis such as hepatoencephalopathy and variceal bleeding [13, 14] .
There are several ways of investigation to detect the patho-physiological changes in portal hypertension and these include the following:
Arterial portography (either superior mesenteric or splenic), hepatic wedge (HWP) measurement and wedge venography are used to assess portal hypertension. However, such techniques are invasive and cannot be used repetitively to evaluate progress of patients.
The sensitivity of ultrasound [15] in detecting portal hypertension is about 40%, this is considering that a diameter of more than 13 mm of the portal vein an indication for portal hypertension.
Doppler ultrasound [16] measurement of portal flow in cirrhotic patients was tried but the technique seemed to have low precision in monitoring chronic changes in portal hemodynamics.
Radioisotopic technique is a useful method for non-invasive and quantitative evaluation of portal circulation by external counting under physiological condition with the advent of scintillation camera, on-line data processing and suitable gamma emitting tracers.
In normal portal circulations, tracers are absorbed from the upper part of the rectum and carried to the liver via the inferior mesenteric and portal veins. They do not appear in the systemic circulation without passing through the liver. In the presence of portosystemic shunt such as hemorrhoidal plexus, esophageal varix and intrahepatic shunt, the tracer appears in the systemic circulation directly via the portosystemic shunt. Therefore, we can evaluate the existence of portosystemic shunting by detecting tracer in the systemic circulation [12] . Technetium-99m (Tc 99m) pertechnetate has been used to study portosystemic shunting [17, 18] but IMP is a superior technique. In the case of Tc 99m pertechnetate the time activity curve over liver-heart are influenced by other factors such as absorption of 99mTc from the rectum, portal circulation time and location of porto-systemic shunt. Furthermore, 99mTc in pertechnetate state passes through the liver rapidly and distributes extravascularly. These physiological properties complicate the use of 99mTc pertechnetate to evaluate portosystemic shunting.
Tonami in 1982 [19] reported Thallium 201 (Tl-201) chloride as a new tracer for evaluation of portosystemic shunting.
Since Tl-201 is taken up and retained by the liver and heart, the heart to liver uptake ratio after rectal administration of Tl-201 was used as a shunt index. This method is not ideal, only a small fraction of Tl-201 entering the systemic circulation is taken up by the heart, the remainder distributes diffusely through the body. This causes it to recirculate through the liver and as a result, portosystemic shunting is underestimated. Another problem is low absorption from the rectum in some cases. C  100%  B  31%  B  61%  B  70%  B  51%  C  100%  B  77%  C  100%  B  63%  B  81%  C  100%  B  78%  B  68%  C  100%  B  70%  C  100%  C 100% This method was used before by Kashiwagi et al. [12] . This group used IMP. They injected 2-3mCi, then imaged for 60 min. In their study, they found that the shunt index was high in patients with liver cirrhosis, especially in the decompensated stage.
Child Class Shunting Index
Their results also show that the shunt index was 0% in patients without liver disease. Mean was 51.2 + 31.6% in patients with compensated liver cirrhosis and 88.8 + 14.7% in patients with decompensated liver cirrhosis.
Habu et al. studied the correlation between branched amino-acids and portosystemic shunt [20] . But we are the first group comparing this test with Child's criteria. In our technique, we used lower dose (1mCi), which gave us less scattered radiation to the liver.
Our results showed a high correlation between the shunt index and the Child's criteria ( Table 1 ). The test was safe and easy to do. The major drawback of this method was the high cost of IMP and I-123. With good cooperation from the King Faisal Specialist Hospital & Research Center in Riyadh, we were able to receive the I-123 IMP on the next day after shipment.
In our results, all Child's group C shunt index were 100%. In Child's group B group, the range was between 31% -81%. The correlation coefficient (r) was equal to 0.8854 using Sperman rank correlation, which signifies a high correlation.
In our study, the portal scintigraphy was done using only inferior mesenteric vein. I-123 IMP could be used orally to assess the superior mesenteric vein alone, or also, it can be used in combination with transrectal I-123 IMP to assess both superior and inferior mesenteric veins. This could be a new area for further studies.
Conclusion
In conclusion, we found this is to be a simple non-invasive method, easy to use and helpful in the assessment of patients with liver cirrhosis.
